Regulation of mitochondrial compartment volumes in rat adrenal cortex by ether stress.
In vivo ether stress of rats causes release of pituitary adrenocorticotropin (ACTH) leading to activation of steroidogenesis in adrenal cortex mitochondria. The present studies show that this treatment also induces a decrease in the volume of the intermembrane space in isolated adrenal mitochondria. This decrease is accompanied by an increase in the volume of the matrix, thus leaving the total mitochondrial volume approximately constant. These effects are prevented by the protein synthesis inhibitor, cycloheximide, and are specific to the adrenal gland. The decrease in the intermembrane space (or increase in the matrix volume) is correlated with activation of the cholesterol side chain cleavage reaction (the regulated step in steroidogenesis). We propose as a working hypothesis that these changes reflect a hormonally regulated alteration in the relationship between the outer and inner mitochondrial membranes, which may facilitate the rate-limiting movement of cholesterol from the outer to the inner membrane where the side chain cleavage enzyme is located.